The characterization of the elastic, plastic and fracture behavior of nanofilms is extremely challenging, from the preparation and manipulation of specimens to the application of small loads and extraction of accurate stresses and strains. Several novel lab-on-a-chips concepts will be presented to address these challenges. The first relies on the internal stress present in one film to provide the actuation for deforming the sample film [1]. The second lab-on-a-chip relies on a macroscopic, external actuation on the silicon chip.
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Classical MEMS-based microfabrication procedures are used to pattern the films into special test structures and to release them from the substrate. The actuation results in uniform strain, so that data analysis is straightforward. The measurement of the displacement gives access to the stress and the strain applied to the sample, provided that the Young's modulus and mismatch strain of the films are known. A third lab-on-chip performs the measurement of Young's
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